Renal functional responses in diabetic nephropathy following chronic bilateral renal denervation.
Renal innervation operates in conjunction with the intrarenal renin-angiotensin system (RAS) to control tubular reabsorption of sodium and water. This relationship remains unexplored in diabetic nephropathy. This study investigates the effects of acute RAS inhibition and chronic renal denervation on renal function in diabetic rats. Diabetes was induced in mRen-2 rats prior to conducting chronic bilateral denervation in diabetic and normoglycaemic animals. At 12-weeks post-diabetic induction, renal haemodynamics and tubular handling of sodium and water were measured before and after acute captopril infusion. Neither GFR nor renal blood flow were affected by diabetes or chronic renal denervation alone. While captopril produced natriuretic and diuretic responses in chronically-denervated diabetic animals, shown by increases (P<0.05) of 38±14% in absolute (UNaV), and 71±20% in fractional sodium excretion (FENa), and 68±17% in urine volume (UV); in the innervated-diabetic group captopril produced anti-natriuretic effects (UNaV and FENa reduced by 41±10% and 29±13%, respectively; all P<0.05). This difference was not observed however in normoglycaemic groups where RAS inhibition produced anti-natriuretic (normoglycaemic denervated vs. innervated: 56±14% vs. 49±14% UNaV; 45±13% vs. 37±14% FENa) and anti-diuretic (normoglycaemic-denervated vs. innervated: 34±8% vs. 38±10% UV) effects in both denervated and innervated animals. These data indicate that renal neuronal control is altered in chronic hyperglycaemia. The role of the RAS in sodium conservation in the diabetic kidney, appears to be more significant in the absence of renal innervation, suggesting that the interaction between the RAS and renal sympathetic nervous system is responsible for changes in renal function in diabetic nephropathy.